Journal 


of 
Insect 


Physiology 


VOLUME CONTENTS AND AUTHOR INDEX 
VOLUME 39, 1993 


© 


PERGAMON PRESS 
Oxford - New York - Seoul - Tokyo 


LIST OF CONTENTS 


Review 
Richard E. Lee Jr, Marcia R. Lee and 
Janet M. Strong-Gunderson 


P. Azambuja, D. Feder and E. S. Garcia 


Gerrit de Boer 


Christophe Gadenne 


Hanne Duve, Andrew J. Elia, lan Orchard, 
Anders H. Johnsen and Alan Thorpe 


Karin Zupko, David Sklan and Yaacov Lensky 


David N. Karowe and Michael M. Martin 


Beatrice Lanzrein, Rita Wilhelm and 
Ruth Riechsteiner 


X. Vafopoulou and C. G. H. Steel 


Brent V. Brodbeck , Russell F. Mizell III 
and Peter C. Andersen 


Yasuhito Shirai, Yasuo Aizono, 
Teruo Iwasaki, Akira Yanagida, 
Hajime Mori, Motoyuki Sumida and 
Fujiyoshi Matsubara 


Joseph Woodring, Marion Boulden, 
Subrata Das and Gerd Gade 


Obituary 
Takao Yoshida and Masahito T. Kimura 
Koichi Suzuki, Takehiko Nakamura, 


Toshio Yanbe, Morihisa Kurihara and 
Eiichi Kuwano 


ill 


13 


17 


25 


47 


53 


65 


73 


83 


89 


VOLUME 39 


NUMBER 


Editorial Announcement 


Insect cold-hardiness and ice nucleating active microorganisms including 
their potential use for biological control 


Effects of erythrocyte component diets on ecdysteroid production and 
ecdysis of Rhodnius prolixus larvae 


Plasticity in food preference and diet-induced differential weighting of 
chemosensory information in larval Manduca sexta 


Effects of fenoxycarb, juvenile hormone mimetic, on female sexual 
behaviour of the black cutworm, Agrotis ipsilon (Lepidoptera: 
Noctuidae) 


The effects of calliF MRFamides and other FMRFamide-related neuro- 
peptides on the activity of the heart of the blowfly Calliphora vomitoria 


Proteins of the honeybee (Apis mellifera L.) body surface and exocrine 
gland secretions 


Determinants of diet quality: the effects of diet pH, buffer concentration 
and buffering capacity on growth and food utilization by larvae of 
Manduca sexta (Lepidoptera: Sphingidae) 


Differential degradation of racemic and 10R-juvenile hormone III by 
cockroach (Nauphoeta cinerea) haemolymph and the use of lipophorin 
for long-term culturing of corpora allata 

Release in vitro of prothoracicotropic hormone from the brain of male 
Rhodnius prolixus during larval—adult development: identification of 
novel and predicted release times 


Physiological and behavioral adaptations of three species of leafhoppers 
in response to the dilute nutrient content of xylem fluid 


Prothoracicotropic hormone is released five times in the Sth-larval instar 
of the silkworm, Bombyx mori 


Studies on blood sugar homeostasis in the honeybee (Apis mellifera, L.) 


NUMBER 2 


The photoperiodic clock of Drosophila triauraria: involvement of two 
processes in the night-length measurement system 


Termination of diapause in pharate first-instar larvae of the gypsy moth 
Lymantria dispar japonica by an imidazole derivative KK-42 


Ill 


C. G. Yu, B. Stay, S. Joshi and S. S. Tobe 
Abner B. Lall 


P. Anderson, M. Hilker, B. S. Hansson, 
S. Bombosch, B. Klein and H. Schildknecht 


N. Miller and M. J. Lehane 
Keiichi Mimura 
J. W. Wegener, I. Boekhoff, E. Tareilus and 


H. Breer 


Chih-Ming Yin, Hongyu Duan and 
John G. Stoffolano Jr 


Marlies Vaz Nunes and Jim Hardie 


Josefa Moreno, Nicole Hawlitzky and 
Ricardo Jimenez 


Review 
G. S. Boyan 
David Scott and Ericka Williams 


Neda M. Peeff, Ian Orchard and 
Angela B. Lange 


M. D. Argyropoulou and G. P. Stamou 
Takao Yoshida and Masahito T. Kimura 
John J. Brown, Makoto Kiuchi, Yooichi Kainoh 
and Satoshi Takeda 


E. Plettner, K. N. Slessor, M. L. Winston, 
G. E. Robinson and R. E. Page 


L. E. King and S. S. Tobe 
H. Ljungberg, P. Anderson and B. S. Hansson 


Anna Liscia, Roberto Crnjar, 
Iole Tomassini Barbarossa, Sonia Esu, 
Patrizia Muroni and Rachel Galun 


111 


123 


129 


139 


145 


153 


165 


173 
183 


ill 


187 


201 


207 


217 
223 


229 


235 


241 


253 


261 


Allatostatin content of brain, corpora allata and haemolymph at 
different developmental stages of the cockroach, Diploptera punctata: 
quantitation by ELISA and bioassay 


Action spectra for the initiation of bioluminescent flashing activity 
in males of twilight-active firefly Photinus scintillans (Coleoptera: 
Lampyridae) 

Oviposition deterring components in larval frass of Spodoptera 
littoralis (Boisd.) (Lepidoptera: Noctuidae): a behavioural and electro- 
physiological evaluation 


Ionic environment and the permeability properties of the peritrophic 
membrane of Glossina morsitans morsitans 


Effect of the visual environment on proteins and peptides in the 
developing brain of the fly, Boettcherisca peregrina 


Olfactory signalling in antennal receptor neurones of the locust (Locusta 
migratoria ) 


Hormonal stimulation of the brain for its control of odgenesis in 
Phormia regina (Meigen) 


A model for the photoperiodic counter in the aphid Megoura viciae 
Effect of the juvenile hormone analogue fenoxycarb applied via the 


host on the parasitoid Phanerotoma (Phanerotoma) ocularis Kohl 
(Hym., Braconidae) 


NUMBER 3 


Editorial Announcement 

Another look at insect audition: the tympanic receptors as an 
evolutionary specialization of the chordotonal system 

Sperm displacement after remating in Drosophila melanogaster 


The effects of FMRFamide-related peptides on an insect (Locusta 
migratoria) visceral muscle 


Respiratory activity of the Collembolan Onychiurus meridiatus 


The photoperiodic clock of Drosophila triauraria: involvement of a 
circadian oscillatory system 


In vitro release of ecdysteroids by an endoparasitoid, Ascogaster 
reticulatus Watanabe 


Mandibular gland components and ovarian development as measures of 
caste differentiation in the honey bee (Apis mellifera L.) 


Changes in the titre of a juvenile hormone III binding lipophorin in 
the haemolymph of Diploptera punctata during development and 
reproduction: functional significance 


Physiology and morphology of pheromone-specific sensilla on the 
antennae of male and female Spodoptera littoralis (Lepidoptera: 
Noctuidae) 


Electrophysiological responses of labral apical chemoreceptors to 
adenine nucleotides in Culex pipiens 


IV 


_ 
— 


Stephen P. Foster 


D. Raubenheimer and G. Gide 


T. Avelar 


Jay A. Yoder, Richard J. Pollack, 
Andrew Spielman, Daniel E. Sonenshine 
and Donald E. Johnston 


L. C. Giojalas and S. Catala 


Coby Schal, Ann-Shyn Chiang, Edina L. Burns, 


Michal Gadot and Richard A. Cooper 


P. M. Klein, M. W. Lorenz, Huang Donglin 
and K. H. Hoffmann 


Zhixiang Wang, Xinmei Chen and 
Norbert H. Haunerland 


Takashi Sugawara 


Angela B. Lange, Ian Orchard and 
Danuta Konopinska 


Kiyoshi Hiruma, Angie Norman and 
Lynn M. Riddiford 


Thomas Schmidt, Yves Choffat, 
Stephan Klauser and Eric Kubli 


K. Crailsheim, N. Hrassnigg, R. Gmeinbauer, 
M. J. Szolderits, L. H. W. Schneider 
and U. Brosch 


Gerd Gide 


De-Mao Chen and William S. Stark 


Angela B. Lange and Peter K. C. Tsang 


M. S. Mayer 


Jean-Claude Meyran, Evelyne Sellem 
and Francois Graf 


267 


275 


283 


291 


297 


303 


315 


325 


335 


347 


353 


361 


369 


375 


385 


393 


401 


413 


Neural inactivation of sex pheromone production in mated lightbrown 
apple moths, Epiphyas postvittana (Walker) 


NUMBER 4 


Compensatory water intake by locusts (Locusta migratoria): 
implications for mechanisms regulating drink size 


Egg size in Drosophila: standard unit of investment or variable response 
to environment? The effect of temperature 


Secretion of squalene by ticks 


Changes in male Triatoma infestans reproductive efficiency caused by a 
suboptimal temperature 


Role of the brain in juvenile hormone synthesis and odcyte development: 
effects of dietary protein in the cockroach Blattella germanica (L.) 


Age dependency and regulatory properties of juvenile hormone III 
biosynthesis in adult male crickets, Gryllus bimaculatus 


Flight muscle development in juvenile and adult forms of the desert 
locust, Schistocerca gregaria 


Oviposition behaviour of the cricket Teleogryllus commodus: mechano- 
sensory cells in the genital chamber and their role in the switch-over of 
steps 


The effects of selected proctolin analogues on contractions of locust 
(Locusta migratoria) oviducts 


A neuroendocrine factor essential for cuticular melanization in the 
tobacco hornworm, Manduca sexta 


NUMBER 5 


The Drosophila melanogaster sex-peptide: a molecular analysis of 
structure—function relationships 


Pollen utilization in non-breeding honeybees in winter 


Structure—activity relationships for the lipid-mobilizing action of further 
bioanalogues of the adipokinetic hormone/red pigment-concentrating 
hormone family of peptides 


Effects of temperature on visual receptors in temperature-sensitive 
paralytic shibire (shi*) mutants of Drosophila 


Biochemical and physiological effects of octopamine and selected octo- 
pamine agonists on the oviducts of Locusta migratoria 


Responses of three antennal specialist neurons of male Trichoplusia ni 
(Hiibner) to sex pheromone components at and above naturally emitted 
levels 


Variations in haemolymph ionized calcium concentrations in the 
crustacean Orchestia cavimana during a moult cycle 


V 


* 
* 


August Dorn, Gabriele Stern-Schneider and 
Elke Kiichler 


Jay A. Yoder, Richard J. Pollack and 
Andrew Spielman 


Yutaka Kawaguchi, Yutaka Banno, 
Katsumi Koga, Hiroshi Doira and Hiroshi Fujii 


Richard E. Lee Jr, John J. McGrath, 
R. Todd Morason and Ronald M. Taddeo 


Review 
S. W. Nicolson 


A. J. Elia, V. A. TeBrugge and I. Orchard 


Zhiwei Wang and K. G. Davey 


Margaret B. Wheeler, Gwendy S. Stuart 
and Kenneth D. Hapner 


Astrid Kéck, Anna-Katharina Jakobs 
and K. Kral 
Seiji Tanaka 


E. S. Ratna, G. Cotton and A. R. McCaffery 


Joseph C. Dickens, J. H. Visser and 
J. N. C. Van der Pers 


Angela B. Lange 
Jannette D. Mitchell, P. H. Hewitt 


and T. C. De K. van der Linde 


G. P. Stamou and G. D. Iatrou 


Darrin S. Good 


Paul I. Ward and Elisabeth Hauschteck-Jungen 


Minoru Kobayashi and Hajime Ishikawa 


419 


429 


437 


445 


451 


459 


471 


477 


485 


493 


499 


503 


517 


523 


529 


537 


545 


549 


Mesadenes maturation and its hormonal control in the milkweed bug, 
Oncopeltus fasciatus 


An ant-diversionary secretion of ticks: first demonstration of an acarine 
allomone 


Polygonal patterns on eggshells of giant egg mutant and large eggs 
induced by 20-hydroxyecdysone in Bombyx mori 


Survival of intracellular freezing, lipid coalescence and osmotic fragility 
in fat body cells of the freeze-tolerant gall fly Eurosta solidaginis 


NUMBER 6 


The ionic basis of fluid secretion in insect Malpighian tubules: advances 
in the last ten years 


The pulsatile appearance of FMRFamide-related peptides in the 
haemolymph and loss of FMRFamide-like immunoreactivity from 
neurohaemal areas of Rhodnius prolixus following a blood meal 


The role of juvenile hormone in vitellogenin production in Rhodnius 
prolixus 


Agglutinin mediated opsonization of fungal blastospores in Melanoplus 
differentialis (Insecta) 


Visual prey discrimination in monocular and binocular praying mantis 
Tenodera sinensis during postembryonic development 


Allocation of resources to egg production and flight muscle development 
in a wing dimorphic cricket, Modicogryllus confirmatus 


Long-term effects of fenoxycarb upon reproductive activity and fecun- 
dity in adult female Periplaneta americana 


Detection and deactivation of pheromone and plant odor components 
by the beet armyworm, Spodoptera exigua (Hiibner) (Lepidoptera: 
Noctuidae) 


The association of proctolin with the spermatheca of the locust, 
Locusta migratoria 


Critical thermal limits and temperature tolerance in the harvester termite 
Hodotermes mossambicus (Hagen) 


Studies on the respiratory metabolism of Glomeris balcanica (Diplopoda, 
Glomeridae) 


NUMBER 7 


Evolution of behaviours in Drosophila melanogaster in high 


temperatures: genetic and environmental effects 


Variation in sperm length in the yellow dung fly Scathophaga 
stercoraria (L.) 


Breakdown of indirect flight muscles of alate aphids (Acyrthosiphon 
pisum) in relation to their flight, feeding and reproductive behavior 


VI 


Jin-Tun Lin 
Lirim Shemshedini and Thomas G. Wilson 
Seiji Tanaka, Takumi Hakomori 


and Eishi Hasegawa 


F. Michael Barrett, lan Orchard and 
Victoria TeBrugge 


Gerald Kastberger and Klaus Schuhmann 
Nicole A. Ryan and Richard D. Karp 
Gordon C. Edwards, Ralph P. Braun and 
Gerard R. Wyatt 


Keikichi Uchida 


Declan W. Ali, Ian Orchard and 
Angela B. Lange 


Richard I. Samuels and Stuart E. Reynolds 


K. W. Beyenbach, A. Oviedo and 
D. J. Aneshansley 


Holler, H. Bargen, S. B. Vinson and 
H. J. Braune 


K. A. Johnston, J. A. Gatehouse and 
J. H. Anstee 


Felicita Scapini, Alessandro Mascagni and 
Alessandra Sforzi 


Brian A. Stockhoff 
John R. B. Lighton, Tsukasa Fukushi 
and Riidiger Wehner 


Klaus Richter 


D. Abed, P. Cheviet, J. P. Farine, O. Bonnard, 


J. L. Le Quéré and R. Brossut 


Hemendra Mulye and Roger Gordon 


555 


563 


571 


615 


623 


633 


639 


649 


657 


665 


677 


687 


701 


709 


721 


Identification of photoreceptor locations in the compound eye of 
Coccinella septempunctata Linnaeus (Coleoptera, Coccinellidae) 


Juvenile hormone binding proteins in larval fat body nuclei of 
Drosophila melanogaster 


Effects of daylength and hopper density on reproductive traits in a 
Japanese population of the migratory locust, Locusta migratoria L. 


Characteristics of serotonin-induced cyclic AMP elevation in the integu- 
ment and anterior midgut of the blood-feeding bug, Rhodnius prolixus 


Ocellar occlusion effect on the flight behavior of homing honeybees 


Stimulation of hemocyte proliferation in the American cockroach 
(Periplaneta americana) by the injection of Enterobacter cloacae 


Induction of vitellogenin synthesis in Locusta migratoria by the juvenile 
hormone analog, pyriproxyfen 


Balanced amino acid composition essential for infusion-induced egg 
development in the mosquito (Culex pipiens pallens) 


NUMBER 8 


The aminergic control of locust (Locusta migratoria) salivary glands: 
evidence for dopaminergic and serotonergic innervation 


Moulting fluid enzymes of the tobacco hornworm, Manduca sexta: 
inhibitory effect of 20-hydroxyecdysone on the activity of the cuticle 
degrading enzyme MFP-1 

Malpighian tubules of Aedes aegypti: five tubules, one function 
Sources of the marking pheromones used for host discrimination in the 


hyperparasitoid Dendrocerus carpenteri 


Effects of soybean protease inhibitors on the growth and development 
of larval Helicoverpa armigera 


Zonal recovery and orientation in respect to various stimuli of Hetero- 
cerus fenestratus Thunberg, 1784 (Coleoptera, Heteroceridae) 


Ontogenetic change in dietary selection for protein and lipid by gypsy 
moth larvae 


Ventilation in Cataglyphis bicolor: regulation of carbon dioxide release 
from the thoracic and abdominal spiracles 


Brain factors control the activity of prothoracic gland nerves in the 
cockroach Periplaneta americana 


NUMBER 9 


Calling behaviour of female Periplaneta americana: behavioural analysis 
and identification of the pheromone source 


Effects of fenoxycarb, a juvenile hormone analogue, on lipid metabolism 
of the eastern spruce budworm, Choristoneura fumiferana 


Vil 


589 
- 
- 
| 
| 
|| 


Preeti M. Ismail and Cedric Gillott 
Kenneth B. Storey, Thomas A. Churchill and 
Denis R. Joanisse 

Richard Wall 

F. Eggenberger and M. Rowell-Rahier 

I. Y. Rauschenbach, L. I. Serova, 

I. S. Timochina, N. A. Chentsova 

and L. V. Schumnaja 

B. Tran, J. Darquenne and J. Huignard 
Michel Cusson, Koichiro J. Yagi, 
Stephen S. Tobe and Jeremy N. McNeil 
Kemet D. Spence and Michael Y. Kawata 
Eun Ju Park, John P. Burand and 
Chih-ming Yin 


P. J. James, M. J. Kershaw, S. E. Reynolds 
and A. K. Charnley 


Yoshiaki Tanaka and Satoshi Takeda 
Preeti M. Ismail, Sheikh M. Ismail and 
Aparna Dutta-Gupta (Ray) 


Mary S. Cupp, E. W. Cupp and 
Frank B. Ramberg 


Allen C. Cohen 


Emile Van Handel 


T. S. Adams and J. W. Gerst 


Anthony J. Zera, Carrie A. Borcher and 
Sarah B. Gaines 


S. Trumper and S. J. Simpson 


Andreas Wiesner and Peter Gétz 


Maria Julia Szolderits and Karl Crailsheim 


Pedro Guilherme Fernandes-da-Silva and 
Fernando Sérgio Zucoloto 


729 


737 


743 


751 


761 


769 


775 


785 


791 


797 


805 


811 


817 


823 


831 
835 


845 


857 


865 


877 


883 


Ecdysteroid levels in haemolymph and reproductive organs of fourth 
and fifth nymphal instar and adult Melanoplus sanguinipes 


Freeze tolerance in hermit flower beetle (Osmoderma eremicola) larvae 


The reproductive output of the blowfly Lucilia sericata 


Production of cardenolides in different life stages of the chrysomelid 
beetle Oreina gloriosa 


Analysis of differences in dopamine content between two lines of 
Drosophila virilis in response to heat stress 
Changes in responsiveness to factors inducing diapause termination in 


Bruchus rufimanus (Boh.) (Coleoptera: Bruchidae) 


Identification of release products of corpora allata of male and female 
armyworm moths, Pseudaletia unipuncta 


Permeability characteristics of the peritrophic membranes of Manduca 
sexta larvae 


The effect of baculovirus infection on ecdysteroid titer in gypsy moth 
larvae (Lymantria dispar) 


Inhibition of desert locust (Schistocerca gregaria) Malpighian tubule 


fluid secretion by destruxins, cyclic peptide toxins from the insect 
pathogenic fungus Metarhizium anisopliae 


NUMBER 10 
Ecdysone and 20-hydroxyecdysone supplements to the diet affect larval 
development in the silkworm, Bombyx mori, differently 


Ecdysteroid mediated uptake and secretion of larval haemolymph 
proteins by the male accessory reproductive glands of Chilo partellus 


Salivary gland apyrase in black flies (Simulium vittatum) 
Organization of digestion and preliminary characterization of salivary 
trypsin-like enzymes in a predaceous heteropteran, Zelus renardii 
Fuel metabolism of the mosquito (Culex quinquefasciatus) embryo 


Effect of diet on vitellogenin, vitellin and ecdysteroid levels during the 
second cycle of odgenesis in the housefly, Musca domestica 


Juvenile hormone degradation in adult wing morphs of the cricket, 
Gryllus rubens 


Regulation of salt intake by nymphs of Locusta migratoria 
Silica beads induce cellular and humoral immune responses in Galleria 
mellonella larvae and in isolated plasmatocytes, obtained by a newly 


adapted nylon wool separation method 


A comparison of pollen consumption and digestion in honeybee (Apis 
mellifera carnica) drones and workers 


The influence of host nutritive value on the performance and food 
selection in Ceratitis capitata (Diptera, Tephritidae) 


Vill 


| 


Motoko Ikeda, Zhi-Hui Su, Hiroyuki Saito, 
Kunio Imai, Yukihiro Sato, Minoru Isobe 
and Okitsugu Yamashita 


Helena Mullett, Norman A. Ratcliffe and 
Andrew F. Rowley 


Review 
A. J. Mordue (Luntz) and A. Blackwell 


Jules Silverman and Donald N. Bieman 


P. A. Paranagama, H. Lovell, A. A. Denholm, 
S. V. Ley, J. D. Connolly and R. H. C. Strang 


A. Leyssens, E. Van Kerkhove, S.-L. Zhang, 


R. Weltens and P. Steels 


Rudolf Gmeinbauer and Karl Crailsheim 


Belgaum S. Thyagaraja, Dale B. Gelman, 
Edward P. Masler, Thomas J. Kelly, 
Robert A. Bell and Richard B. Imberski 


Claudia Maria Canato and 
Fernando Sergio Zucoloto 


K. L. Horwath and N. E. Stamp 


Andrea P. Woodhead, Wendy Y. Asano 
and Barbara Stay 


Helmut Schmitz and Lutz Th. Wasserthal 


Toru Shimizu and Sinzo Masaki 


Mitchell S. Dushay and Nancy E. Beckage 


Gernot Wendler and Robert Vlatten 


F. Sehnal and P. J. Bryant 


A. Leyssens, S.-L. Zhang, E. Van Kerkhove 
and P. Steels 


M. Stankiewicz, M. Pelhate, C. O. Malécot 
and A. Duval 


Vaclav Némec, Dalibor Kodrik, 
Svatopluk Matolin and Hans Laufer 


Qi-jian Sun 


889 


897 


903 
925 


935 


945 


959 


969 


981 


987 


1001 


1007 


1021 


1029 


1041 


1051 


1061 


1075 


1083 


1095 


Induction of embryonic diapause and stimulation of ovary trehalase 
activity in the silkworm, Bombyx mori, by synthetic diapause hormone 


Analysis of immune defences of the wax moth, Galleria mellonella, with 
anti-haemocytic monoclonal antibodies 


NUMBER 


Azadirachtin: an update 
Glucose aversion in the German cockroach, Blattella germanica 


Uptake, retention, metabolism and excretion of [22,23-*H,]dihydro- 
azadirachtin in Schistocerca gregaria 


Measurement of intracellular and luminal K* concentrations in 
a Malpighian tubule (Formica). Estimate of basal and luminal 
electrochemical K* gradients 


Glucose utilization during flight of honeybee (Apis mellifera) workers, 
drones and queens 


A role for the terminal abdominal segment in the larval and pupal molts 
of the gypsy moth Lymantria dispar L: discovery of a developmental 
control center in the anal papilla pouch 


Diet selection by Ceratitis capitata larvae (Diptera, Tephritidae): influ- 
ence of the rearing diet and genetic factors 


Use of dietary rutin to study molt initiation in Manduca sexta larvae 


NUMBER 12 


Allatostatins in the haemolymph of Diploptera punctata and their effect 
in vivo 


Antennal thermoreceptors and wing-thermosensitivity of heliotherm 
butterflies: their possible role in thermoregulatory behavior 


Injury causes microptery in the ground cricket, Dianemobius fascipes 


Dose-dependent separation of Cotesia congregata-associated poly- 
dnavirus effects on Manduca sexta larval development and immunity 


The influence of aggregation pheromone on walking behaviour of 
cockroach males (Blattella germanica L.) 


Delayed pupariation in Drosophila imaginal disc overgrowth mutants is 
associated with reduced ecdysteroid titer 


Both dinitrophenol and Ba** reduce KCI and fluid secretion in 
Malpighian tubules of Formica polyctena: the role of the apical H* and 
K* concentration gradient 


Transient K* current and periaxonal potassium accumulation in the 
giant axon of the cockroach Periplaneta americana 


Juvenile hormone-like effects of retinoic acid in insect metamorphosis, 
embryogenesis and reproduction 


Response properties of descending object motion-detecting neurones in 
the ventral nerve cord of the common brown butterfly, Heteronympha 
merope 


= 


Reproduced with the permission of Pergamon Press Inc., by University 
Microfilms Inc. Duplication or resale without permission is prohibited. 


( 


yt 


